Introduction
A recent Special Issue of this journal 1 reminds us that understanding the drivers of a firm's lifespan matters. For those that survive longer than average, it is indicative of an organisation able to ride the cycles of change, be they economic, political or social. Any firm that continued in business throughout the first third of the twentieth century had to conjure with a world war, a severe economic slump, and competitive pressures from rivals. To do so suggests, beyond a measure of serendipity, an ability to build internal capabilities to help ride out these storms and exploit the opportunities. Survivorship also reveals something about the cohort of firms' contribution to a nation's corporate and economic development. Longevity, as well as size, shapes a firm's broader influences, for better or worse, on its sector and sometimes the national and international economy.
Surprisingly, there is no consensus about why some firms survive longer than others.
Despite a wide literature that spans business history, management and economics, this is not a settled issue within or across disciplinary boundaries. There is little uniformity in type of empirical data used, the time span covered, or the explanatory models deployed. 2 An underlying problem is that each of the disciplines has given priority to different metrics of performance, notably longevity, size, or profitability, as a proxy for sustainable competitive advantage. Moreover, each of these measures is the net result of interacting and potentially contradictory factors such as internal resources and dynamic capabilities, and external factors such as shifting competitive advantages and technological disruption.
We contribute to a better understanding of what determines firm survival through a study of a large sample of Australian listed companies in the first three decades of the twentieth century, a sample that ranges across firms from most sectors and different sizes.
Our approach applies survival analysis to firm-level data in order to examine the relative importance of size, age and profitability to the longevity of Australian corporations from 1901 to 1930. Our country-specific data and time period of 30 years enables us to tease out more holistic influences on our results than are to be found in the many studies undertaken by economists. The results shift the focus of business historians away from the largest firms to those that last longest, to reveal that smaller firms within our sample continued to thrive and survive. Moreover, we find that size has zero predictive power on longevity for the full sample: age and profitability are what mattered most. The strength of these results is confirmed by a series of robustness exercises, testing whether firms with specific characteristics (based on their location, size, type of production and foreign versus local ownership) behaved differently from the others or were the drivers of our findings. We show that manufacturing firms, which enjoyed tariff protection, represented an exception: for this sub-set of companies the drivers of longevity were age and size, but not profitability. The survivorship of small and medium enterprises in Australia raises questions about narratives and hypotheses that place large scale enterprise at the centre of a nation's business and economic development.
The paper will proceed in a number of steps. The next section will briefly review the questions raised about longevity by business historians, management scholars and economists, and the need for a more holistic approach to the question. The third section will situate our study in the context of the development of the Australian economy in the late nineteenth, and first part of the twentieth, century. We will present our data for each of the variables in section four. The methodology and the results are provided in section five. A discussion of the results and their implications for the literature will be presented in section six, followed by a brief conclusion.
Integrating the study of business longevity
The economist Alfred Marshall speculated about the inevitable demise of all firms using a biological metaphor, the trees of the forest. He was particularly interested in the new class of large scale enterprise emerging by the beginning of the twentieth century, which he believed stood out as the giant redwoods of the corporate forest by enduring much longer than the rest. 3 The longevity of firms is a topic that has attracted the interest of scholars across a spectrum of disciplines, time periods, and geographic locations. 4 Unsurprisingly, it has been approached from diverse perspectives using varied methodologies; even to the point of defining longevity in different ways and debating whether to focus on survival or failure.
5
Some scholars have worked backwards, taking a group of exceptional firms and searching for drivers of their success amongst a range of firm-specific variables. 6 The main interest, though, is to explain why some firms have endured longer than others.
At the highest level of abstraction, the interaction of a firm with its environment ultimately determines its fate. Each firm encounters both opportunities and challenges in a changing environment -such as industry characteristics, macroeconomic fluctuations, government policy shifts, and even armed conflicts -and must devise effective responses -or firm based capabilities -as best it can. Drawing upon several strands of theory, particularly from evolutionary economics and business strategy, authors have devised a series of explanatory models to reflect these exogenous and endogenous forces: environmental characteristics, organisational characteristics, and the entrepreneur's personal characteristics.
7
The extensive contributions of Michael Porter have been particularly important in conceptually connecting these broad explanations to show how the effectiveness of a firm's set of resources depends on its ability to respond to the prevailing technology, markets and competitor actions. 8 In turn, as David Teece has explained, dynamic capabilities describe how firms adapt to a changing environment by developing new organisational and strategic routines.
9
Valuable though these and other theoretical contributions are, it is difficult to measure many of these variables, particularly those that are endogenous to the firm and play out over Our contribution responds to these calls. The organizational ecology literature models the rates of mortality amongst a population of firms or organizations over time with emphasis on environmental factors. 16 Following that research methodology, we provide a duration model to explain the longevity of firms. In spite of this quantitative methodology, our work is an historical study -we examine Australia in the first three decades of the twentieth century, drawing deeply upon the literature and reasoning of business history. In the model we test three heavily theorised organisational explanations of longevity, notably firm size, age, and profitability. Our approach is bolstered by its economy wide coverage, which means the national environment is constant for all firms.
Australian economic development
The future of firms in our sample was shaped by the nature and course of Australian economic development. We focus on the first thirty years after Federation, which was a key period for Australian companies as it includes the formative years of the Australian corporate economy. In addition, it was a time of significant environmental change and disruption, through war and economic depression, which successful firms had to negotiate. Australia's place as one of the richest nations in the world around the beginning of the twentieth century came from its natural resources rather than from industrialisation. The country had flourished in the first global economy, enjoying a tight connection with a Great Britain that provided people, capital and templates for political institutions and legal systems that protected property rights. 17 The macro-economic environment up to 1930 was subject to a number of shocks including a deep depression in the 1890s, the dislocation of trade and capital markets and the loss of manpower to the armed forces during World War I, a sharp post-war recession and the onset of the interwar depression. Simon Ville concluded that 'most enterprise in nineteenth-century Australia remained small-scale and owner-managed. However, some leviathans had begun to emerge that would cast a shadow over the corporate sector in the twentieth century; each increasingly developed its internal management systems as they grew but with limited evidence of generally agreed best practices'. 25 One can argue that the firms in our sample that began their lives before the turn of the century, having already ridden the opportunities of economic expansion of the 1870s and 1880s and the challenges of the 1890s crisis, were better prepared to amass resources and build capabilities over the next 30 years. There are reasons for supposing that the internal resources and capabilities of those surviving firms strengthened over time. First, many more firms became incorporated and listed on local stock exchanges. 26 This provided access to equity finance and over the long-haul divorced the life span of the business from the generational cycle of the founders by separating ownership from control exercised by a professional class. 27 We also believe that business practices improved over time through a growing standardisation of routines within industries, a codification of professional knowledge, and the dissemination of information by trade associations.
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Family firms, while of considerable importance in a number of European countries, have remained largely invisible in Australia and so have been excluded from our study. Only a small number of histories, of variable quality, have been produced, too small a number to permit any generalisations about them as a distinct business genre. A lack of publically available financial data for such businesses made it impossible to add them into our data set.
Chandler's explanation of the rise of the modern industrial enterprise in the United
States of America rests heavily on the ability of firms in the science-based and capitalintensive manufacturing industries to capture economies of scale that allow them to under-cut their rivals' costs. 29 Australia was different in that its economy was populated by large incorporated firms across mining, rural production, service and construction activity as well as manufacturing. 34 In the empirical analysis we utilise both datasets to test our hypotheses. We chose the period 1901-30 not only because of its macroeconomic characteristics, but also because, as shown below in Figure 1 , it was long enough to affect the longevity of firms in our sample. For instance, around a third of them had exited by 1930, but it took the number of survivors another 70 years before falling away to a handful.
The population of firms is predominantly domestic with a small number of foreign firms, nearly all of whom were British. A few of the Australian companies had some business operations in foreign countries but these were a tiny part of their total revenues or assets. 35 Government-owned enterprises operated as monopolists in transport, communications, and increasingly in gas and electricity production and distribution. Their longevity was a matter of political will rather than commercial success and they were not listed on the stock exchanges. 36 Thus, they have not been considered in our analysis.
Unfortunately, we do not have access to data on firm-specific characteristics, such as the quality of management, decision-making or the nature and importance of links with the state, 37 which would provide a more nuanced discussion of the evolution of resources and capabilities. Our analysis is shaped by what data is available to us.
[ Table 1 here]
We present a snapshot of our data in Our data for the firms' variables of size and profitability is taken from companies' financial statements as reported in the Australasian Insurance and Banking Review. Data on each firm's age at 1901, its whole of life-longevity, date of entry and exit, as well as the nature of its exit has been extracted from a variety of sources. 38 We have excluded from the sample those firms for which we could not provide a start and/or end date and those whose accounts made it difficult to extract a meaningful net profit figure, notably mutual associations, many of the insurance companies and some of the mining companies. This is less than 10 per cent of our firms.
Longevity, our dependent variable, is measured as the span of years between birth that for most firms is before 1901 and exit up to 1930. Our measure of the year of birth is registration as a corporation, either a private or public company. Clearly, most of our sample firms would have been trading before that point but it would be impossible to trace the origins of such a large number of firms. The act of incorporation and acceptance of the regulatory obligations mark a turning point, when the firm achieves a stage of permanency and capacity that sets it apart from the mass of sole proprietors and partnerships.
Dating exit also poses some challenges. 39 Our definition of 'exit' follows the listing requirements of the Australian Stock Exchange (ASX), that is, the independent status of a firm lapses when its securities are no longer traded. Firms can be liquidated or wound up, or are delisted at the request of the shareholders. ASX records also show that delisting can be triggered by a change of name. For a small number of cases of firms exiting in the 1970s and 1980s renaming was probably the result of corporate restructuring, for example, the creation of a holding company, rather than an ending of the business. However, we treat delisting as an exit. 40 Most of those on our list of exits appear as a result of take-over, with their physical assets, key personnel, patents and brands acquired by another set of owners, but as the listed securities issued by absorbed firms are retired.
Business historians have employed various measures of firm size -paid up and market value of capital, workforce, sales and total assets. We have chosen to use total assets since it is the best measure available to us as it appears on annual balance sheet reports. There is no data for the market capital, sales or workforces for most of our firms during these years. 41 Our measure of annual rate of return on equity (ROE), is net profits divided by total shareholders' funds (TSF), the latter being a mix of paid ordinary share capital and accumulated reserves from earlier profits. 42 It should be noted that the accounting standards of the day permitted firms wide latitude in the calculations of both net profits and in the value of reserves. 43 We are forced to accept the data at face value while acknowledging that accounting practices will provide an upward bias to ROE figures by overestimating net profit and, because of 'hidden reserves', underestimating total shareholder funds. 44 However, we believe that this bias will be very small.
It might be argued that ROE is not independent of either firm size or age, giving rise to multicollinearity. Larger and older firms may have accumulated greater resources and experience that might generate higher rates of return than smaller and younger firms.
However, we have no reason to predict, a priori, that such a distinction would hold. One counter argument is that younger and smaller firms have advantages in not having been trapped in path dependencies. They may be better prepared for adopting new practices. A simple correlation matrix (see Table 2) shows that the correlation level between age, size and profitability among firms in our sample is low. Furthermore, we address the existence of multicollinearity in our quantitative testing by performing a Variance Inflation Factor (VIF) test.
[ Table 2 here]
Methodology and results
We analyse firms' likelihood of survival using duration analysis. We start by computing the survival function (Ŝ) of the 349 firms in our sample, illustrated in Figure 1 , some of which survive to the present day. This represents the probability of firms' survival past time t, calculated using the Kaplan-Meier estimator:
Where n j is the number of firms under risk of failure at time t j (i.e. all the firms that have not failed by time tj) and d j represents the number of firms exiting at time t j . We have grouped firms' key exit causes in four categories: name change, wound up/liquidation, deregistration, and takeover/merger.
[ Figure 1 To estimate the factors impacting firm survival we use the Cox proportional hazards regression model, according to which the jth firm's hazard rate h is:
where X j is a vector of firm specific variables and h 0 (t) represents the baseline function. 48 Specifically, our baseline regressions take the following form:
Where: We also estimate all regressions using ASIC fixed effects, to account for unobservable variation at the ASIC level. We proceed in two ways: we include indicator variables for each ASIC category, assuming that these have a direct multiplicative effect on the hazard function. Alternatively, we estimate stratified models to allow baseline hazards to vary across the eight ASIC categories. Thus the hazard function becomes:
where K includes all ASIC groups.
The analysis is performed using 1930 as the benchmark year for exit. The results in Table 3 represent the hazard ratios, indicating the impact of a unit change in an explanatory variable to the conditional probability of 'surviving', that is, of notexiting the market. Hazard ratios lower (greater) than 1 have a negative (positive) impact on the hazard rate (that is, on the likelihood of failing). All specifications use robust standard errors clustered at the company level. Columns 1 to 3 refer to the 1901 firms' sample, while columns 4 to 6 refer to the database including new entrants.
The findings indicate that profitability is consistently significant for both samples, across specifications. A one percent increase in firms' average ROE increases firms' likelihood to survive, on average, by 4.3 per cent (1901 sample) and 1.1 per cent (extended sample), depending on the specification. A firm's age also contributes positively to its longevity, with older firms exhibiting a higher probability of surviving in all models: on average a one year increase in age translates into a lower probability of failing by 10.3 per cent (1901 sample) and 4.4 per cent (extended sample). On the other hand, perhaps surprisingly, firms' size had no impact on longevity. In the 1901 sample the coefficient is significant but has a value of one, implying a zero impact on the likelihood of survival. 50 In the extended sample the coefficient is no longer significant. We performed a VIF multicollinearity test for both samples: their values are very low, 1.20 (1901 sample) and 1.13 (extended sample), pointing to the absence of multicollinearity.
[ Table 3 here]
Robustness tests
In order to test the strength of our results, we perform a set of additional robustness tests, following our discussion of the firms' categories as presented in Table 1 . The results are reported in Table 4 (1901 sample), Table 5 (extended sample) and Table 6 . First we divide firms into domestic-oriented and exporters, thus distinguishing between companies catering for local demand and export-oriented ones (Tables 4 and 5 (Tables 4 and 5 , column 7) were important drivers of firm survival. For this purpose, we created two dummy variables: financial equal to one if a company was a financial firm and zero otherwise; and foreign equal to one if a company was foreign owned and zero otherwise.
We find that our results remain unaltered in both samples, with age and ROE remaining the key drivers of longevity.
Another concern about specific industry characteristics that may have impacted longevity differently arises from a firm's location. As Australia in the early twentieth century was a thinly populated country, with Sydney and Melbourne as major urban centres, it is sensible to enquire whether firms' longevity was influenced by geography. In order to account for the role of location, which in turn may also have implications in terms of population density, we examine whether there were any regional differences across our sample of firms in two ways. First we add state fixed effects, using New South Wales (NSW) as base category (Table 6 , columns 1, 2); then we run two separate regressions: one with New South Wales and Victoria's firms (columns 3, 4) and one with the remaining states (columns 5, 6) . We show that none of the states behaved differently from NSW, as the state-dummy coefficients were not significant. Furthermore, the regressions' results in columns 2 and 3 are similar, confirming our baseline findings on the role of profitability and age. As a final robustness check, we investigate whether a key policy mechanism of the period -tariff protection, which applied to much of manufacturing industry, mattered for firms' survival.
We have tested for this effect by assigning a dummy of 1 to firms likely to receive tariff protection, that is, manufacturers, and zero otherwise. The results in Table 6 (columns 7, 8) are interesting and enrich the paper as they show that for these firms, about 25 per cent of our sample, profitability did not matter for longevity, but size did. The likely explanation of this is that manufacturing production generally provided greater scope for economies of scale as a competitive tool than most services and rural industries.
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Discussion
The most surprising result is that size has no impact on a firm's longevity, other than in manufacturing. Size may bring operational efficiency and power advantages such as scale economies and greater market concentration. However, it remains an open question in the, largely contemporary, economics literature whether these benefits endure over time. 52 As we saw in section 2, management scholars have sought to examine more specifically the type of life-extending competitive capabilities that a well-resourced firm may develop; although whether scale is critical to this resource-based view of success remains empirically unproven.
Much of the business history literature has placed large-scale enterprise at the centre of the narrative. Scholars have followed the highly influential work of Alfred Chandler in emphasising the superior efficiency properties of large firms that invested heavily in management, marketing and mass production to overcome the potential diseconomies of growth. 53 In Chandler's wake, business historians replicated his work by supplying a large volume of empirical data, particularly constructing statistical series of the 'largest' firms in many countries over long periods of time. Les Hannah compiled an extensive global list of firms from which he calculated that larger firms, so-called giant redwoods, survived the longest and concluded that this was due to access to a superior set of resources. 54 However, there are weaknesses with this literature. In particular, in describing the qualities of larger firms it assumed that big business was a superior form of enterprise without specifically testing this assumption against smaller enterprises, and it focussed primarily on the manufacturing sector where the benefits of size may have mattered more than elsewhere in the economy.
In recent years, though, business historians have begun to shift focus to look elsewhere for corporate success. They have started to explore more closely the boundaries between Chandler's ideal type of a large modern firm, characterised by a separation of ownership from control, with the persistence of family firms and business groups of varying sizes. 55 Another group of scholars have devoted their attention to the act of creating the enterprise, the role of the individual entrepreneur. 56 Others have explored issues of longevity through 'whole of life' biographies of individual companies, or major industries over a very long time period. 57 The small and medium enterprises sector, and the cooperative spaces between such firms, has also received growing attention. 58 However, in neither the original focus on big business nor the more recent change of direction has there been a serious attempt to estimate, using quantitative data, whether size is a critical determinant of long term differences in survivorship.
A firm's age was found to be significant for its subsequent survival. Like size, the relationship between age and longevity lacks theoretical clarity as different disciplines using varied methodologies have reach no agreed conclusions. Profits also influenced survivorship amongst our firms. The theorised relationship between the two, however, is multi-dimensional. A high rate of return provides a firm with funds that may insulate it against failure in hard times. It also provides the opportunity for further growth through internal funding or access to debt and new equity. Profits may, further, be invested in doing existing tasks better or adapting to changes in the market, such as diversification strategies rather than pursuing growth per se. Against these positive associations, measures to increase short term profitability may also impact on the long term investment and survival of a firm, although the persistence of profits hypothesis suggests that firms that have high rates of return relative to competitors at the beginning of the period have a high probability of maintaining this into the future. 62 Finally, it is important to note that our results focus on a particular national contextthe Australian economy in the first third of the twentieth century -whose key characteristics were summarized in section three. The economy consisted of firms from most sectors, which included manufacturing but also many from natural resources, the latter being largely absent from many business history studies of large industrial economies. In addition, even the largest firms were minnows compared with their overseas counterparts. 63 We saw above that it was only among manufacturing firms that size rather than profitability was a driver of longevity as firms sought to expand to gain the benefits of plant economies of scale. The lack of importance of size with the respect to the whole sample reflects the structural characteristics of the Australian economy during this period, a large resource and service sector where economies of scale mattered less.
Besides structural questions of size and sectoral orientation, the quality of entrepreneurship plays a role in the longevity of individual firms in any economy. The quality of decision making, whether located in small family firms, as part of groups, or of large public companies, matters. Across the spectrum of business forms in twentieth-century Australia, there is ample evidence of smart entrepreneurship. Some of the largest firms endured by responding to changing environments and by investing in internal management systems. Major firms such as iron and steel producer, BHP, sugar refiner, CSR, and glass maker, Australian Glass Manufacturer, for example, survived by diversifying their operations into new products and processes in response to market conditions. 64 Equally, in small and medium-sized firms entrepreneurs responded to their environment particularly by building cooperative relationships with other firms in their industry or supply chain, which mimicked the benefits of scale afforded larger firms. In the highly successful Australian wool marketing industry, for example, the stock and station agents demonstrated 'institutional entrepreneurship' by developing a new and highly efficient business model in the form of the local wool auction system. These firms, through iterative learning processes, balanced cooperative auction selling with competitive behaviour in other areas of their operations such as pastoral finance. Some of these firms were the largest corporations of the early twentieth century, but other active players were relatively junior. 65 There may indeed be elements of the Australian corporate environment that suggest the best entrepreneurs were less likely to be concentrated in the largest firms than in an economy like the USA. The growth of a professional managerial class in America by the early decades of the twentieth century provided a flow of highly trained executives into specialist positions in the largest corporations. 66 In Australia the separation of ownership from control and concomitant growth of a professional executive class came much later in the twentieth century. Leadership positions in many of the largest firms remained closely held in the hands of family dynasties irrespective of the varying talents of each generation. Smaller scale and cooperative entrepreneurship was helped by personal connections in closely networked business communities that had been enriched by deep seams of social capital. 67 Overall, our judgment is that competitive advantage and barriers to entry derived heavily from types of activity by, and among, firms and their entrepreneurs that could be created independently of scale. These included, in particular, the protection of proprietary intellectual capital through patents and trademarks, brand building, market expansion, favoured access to capital, and the ownership of valuable strategic assets, especially in mining. 68 All of these weakened the link between size and survival.
If our results are largely contingent upon factors in the Australian business environment, they were not unique because other economies in parts of Europe, Latin
America and South Africa shared some similar characteristics -late managerial development, natural resource industries, small economy, multinational penetration -all suggesting the implications of our results have broader applicability beyond Australia. 69 Indeed, it may well have been the case that the business history literature for long chased, in America, an exception to a more common picture.
Conclusion
Survivorship is an important marker of a firm's performance since it shows a sustained ability to compete successfully and respond to environmental shocks and
opportunities. An extensive literature across several disciplines -business history, economics, management, organisational studies -points to several possible high order explanations of longevity, notably size and age, and profitability. None of these disciplines convincingly provides an explanation of longevity in our opinion. Business history assumes size is better by narrating many histories of big business, empirical testing in economics focusses on periods too short to reveal the full story, while management research is preoccupied with hypothesis-building.
We deploy long term evidence of a wide sample of Australian firms that traces their origins back to the nineteenth century, details their profitability early in the twentieth century, and carries the survivorship evidence forward across several decades. The most surprising outcome is that size did not matter, except for manufacturing. This result sits uneasily with several strands of research -the view in business history that large firms drove corporate and economic development in many nations, in economics that size provided operational efficiency and the reach of market power, and in management that it facilitated capability building. In our results profitability and age mattered. It may be the case, therefore, that experience and reserves are more relevant than absolute size. Australia's context may have been different from those economies researched more extensively. Either way, we hope that these results will prove thought-provoking to researchers and motivate further work on the long term performance of business.
